Cathepsin L gene expression and promoter activation in rodent granulosa cells.
The cysteine protease cathepsin L exhibits hormone-regulated expression during ovulation. In situ hybridization analyses of immature and pregnant mare serum gonadotropin-treated mouse and rat ovaries showed that cathepsin L expression in granulosa cells of small, growing follicles increased in periovulatory follicles after human chorionic gonadotropin stimulation. In the rat ovary, cathepsin L was also expressed in follicles with signs of atresia. To determine the molecular mechanisms that mediate the diverse regulation of this gene in granulosa cells, rat cathepsin L promoter-reporter constructs were analyzed by transient transfection assays in rat granulosa cells and EMSAs. A construct containing the transcriptional start site and -244 bp of upstream promoter sequence (-244/+33 bp) exhibited inducibility by forskolin, the phorbol ester phorbol myristate acetate, and an additive effect of both. Within this region, three functional specificity protein 1 (Sp1) sites, an overlapping early growth response protein-1 site, and a cAMP regulatory element-binding protein site were identified. Single or double mutants of the above-mentioned sites did not alter forskolin/phorbol myristate acetate inducibility of the promoter. Mutation of all three Sp1/specificity protein 3 (Sp3) sites, which also mutated the early growth response protein-1 site, reduced the promoter activation. Mutation of the cAMP regulatory element-binding protein site in the triple Sp1 mutant construct completely blocked the inducibility of the promoter. When these same constructs were transfected into MCF-7 human breast cancer cells or were cotransfected with an Sp1 expression vector in Drosophila SL2 cells, similar results were obtained. Collectively, the data document that three Sp1/specificity protein 3 binding GC-rich regions and a functional cAMP regulatory element constitute an important transcriptional regulatory complex for expression of the cathepsin L gene in rat granulosa cells.